CLAIM 

Method for wrapping up batched articles in stretch film, with articles arranged together on a 
substrate surface above a film sheet, covered with a plate, and wrapped up in the film together 
with the plate, with the film further heated, WHEREAS, to facilitate packaging and improve its 
quality, the batch is covered with an additional plate, with film egdes pressed together between 
the plates, one surface of each plate being coated with a hot-melt compound. 
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M3o6peTeHHe othocrtcs k ynaKOBOHHoA 

H3BeCTen cnoco6 ynaKOBKH naKera U3n&- 
arm b TepMoycaaoHtiyio n/ieuKy, BKmo^ajomRR 
3aBopaHHBaHHe H3aen"Hfi b arct repMoycaaoq- 5 
ho r nnenKH, cosflRHeHRe cbo6oahux kohhob 
jiHCTa, oxnancneHHe no/ry^bHHoro tima h narpeB 

til. 

OAH3KO TaKHM Cn0C06OM He^b3fl no/iyHHTb 

repMeTHHHbie yn^KOBKH, KpoMe Torb, cnoco6 *G 
AOCTaTOHHO cnojKeH, rax ksk Tpe6yeTCH cBap- 

Ka KpOMOK JIHCTa. 

H3BecTeH TaK>Ke: cnocoS ynaKOBKR naKera_ 
R3xieniiH b TepMoycaflo4Kyio n/ieiixy, BKAsoqaso- 
mnfi rpynnnpoBaHHe ns^e/raft na onopnoR no- ^ 
BepxHocm noBepx y /niCTa n/ieHKR, naicpbiBaHRe 
hx imacTHHofi, o6epTbiBaHHe h3agarh r nAacTH- 
hh nneHKOH m nocAeay>omHfi narpes nneHKR [2]. 

Oanaxo immmne oTBepcrnA b ruierae chr- 20 
*aer KanecTBO noAynaeMbix ynaKOBOK, t&R/Kg 
c^oaceH nponecc ynaxoBKU. 

Usabjo H3o6peTeiiitfl - sb/testcs; rcoBbimeinie 
KaqeCTBa ynaxoBoK a yupomenHo npoaecca 



2 

Ertfl aToro naxeT HaKpbiBaioT AononHHTGAb- 
Hoft anacTHHOH r cwitMaioT Kpas n/ieHKR Me«- 
ny .iinacTHHaMH. "<' 

Ha HepTe^e noKasana noAynaeMaa ynaxoB- 
Ka, ooniRft bra. 

Ha onopHyK) noBepxnocTb, nanpHMep kob- 
Beftep 1, yKTiainbiBajoT arct 2 TepMoycaaon- 
hoA uneHKH onpeae/ieHHoro pasMepa, na ko- 
-ropoM pa3MemaK>T naxeT 3 crpynrrHposaHHHX 
R3ne/iRfi. CBepxy, ynaxoBbiBaeMbix R3AenHH, 
yK/iaflbiBaioT >KeCTKyio n/iacTHny 4, nanpHMep, 
H3 KapTOHa, RMeiouiyio TepMoruiaBKRft caob 
noARMepa. nnacTHHy 4 pacnonaraioT TepMo- 
nnaBKRMCAoeM BBepx (ot ynaxoBbiBaeMbix rsV 
AenRfij. 3aTew naxeT 3 h3asahA bm ecTe c 
HvecTKoft nnacTHHoft 4 o6epTbiBajoT ahctom 2 
nASHKR^Kpaa Koropoft 3arH6ajor noBepx rinao 
TRHbi 4. TlOBepx o6pa30B.aHHoro naKeTa 3 
yKnaflbiBajoT B-ropyro njiacTHHy 5, o6pameHHysd 
repMOAAasKHM CAoeM bhh3. rinacTRHy 5 
rrpRJKHMaKrr k naxery 3, Koropbift <\>TiKcv[pjio°r i 
TaKOM nojiojKeHRK, a no-roM noBopa^ HBaioT 
na 180 . flpR 3TOM Kpasi nneHKB OKaabiBAjor- 
csi 3a«aTbiMR Mesuy nnacTHHaMn 4 b 5 noA 
BoaneAcTBReM seca ynaxoBbiBaeMbix R3Aem?fi, 



585162 » 



IIakot 3 KarpeaaiOT b repMoycaaoMHOM Tyn— 

YnoKOBKa, nonynenHaa takhm chocoSom, 
06/iaaaeT bwcokemh 3auiHTHbiMH cbohctbqmh 
h rrpeaoTBpauiaeT nonaaainie KopposHOHHoaic- 
THBHbix areHTos BHyrpb nee, hto cnoco6cT- 
ByeT nmrenhiioPi coxpaHHocrH iianenHfi. H3ro- 
TOB/ieKHft TaKOii ynaKCBKH noaso/iKT o-TKasa-rb- 
Cfl ot rpaHcnopTuofi rapbi h rcozicepBauuH 
yiiakoBbiBaeMbix Ti3A9Jinfi, 



4> O p M y JT a H3o5pST8HHH 

Cr?cco6 ynsKOHKii naice'ra uaaojnifi b repMO- 
.'ycaaosHyio imeHKy, BKmcr-iaioiuBfi rpynnHposa- 
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HHe H3ne/iHii Ha onopnoH noBepxnocTH nooepx 
/mora nneiiKH, uaKpbiBauHe hx n/facTHKofi t 
o6epTbiBajine H3/ie/iHfl h ruiacTHHbi^ rmeHKoft k 
nocflenyiomHft Harpes. n/iemcH, o t ji h h a ro - 
il ii fi c ji tgm j hto, c uenbio yrcpouxekjitf 
nponecca ynaKOBKH h yny-nmeHHsi ee xanecTBa, 
naKOT Haj<pbiBajOT aononHHTejibHofi wiacTHHoS 
n c?KHMaioT Kpaa nnemai Meway rniaCTHHaMH- 
npHMGM H3 noBepxuccreft KawAott onacTHHbi oaua 
noKpHTa c/io&M repMon/iaBKOBoro Ma-repHa/ia. 

Mctomhhkh h KcjjopManii h , npnnjrroie bo smf- 
MaHHe rrpH aKcnepmae: 

1, nareur '4>paimHji. ,N? 2079490, 
Hfl. B 65 B 11/00,* 1971c 
, 2. nareHT CliJA K 1 ? 3522688, bji. 53-30, 
1970, 
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44/12 Tnpa*lb87 ~ noanHcaoe 

UHHHflM rocy^apcTBGHHoro KOMiireTa CoBe-ra Mhhectpob <-AA.F 
no AenaM H3o6peTeHH« h oTKpuTKft 
1 13035, MocHBa, >K-35, PayascKag ^jj^^ 
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PACKAGE AND PACKAGING 
RUSSIA 

PACKAGING IS ON THE MOVE. 
PACKAGING WAITS FOR INVESTMENTS 



SHRINK FILM PACKAGING 

Bunching envelope is a flexible transport bag bundle made of a light-gage (film) material (such 
as polymer film, fabric, paper, etc.). It's a sort of bundles, which fully covers the formed package 
to bind it and to protect its contents from harmful environmental effects (like moisture or dust). 
This packeting option has been widely used since shrink and stretchable polymer films became 
available. 

Shrink films are polymer films capable of shrinking when exposed to temperatures higher than 
the polymer softening temperature. 

Shrink films are produced by stretching a polymer material heated to highly elastic state followed 
by cooling. This creates oriented polymer molecular chains and results in the emergence of strain. 
On subsequent cooling and hardening, these deformations are fixed in the material due to both 
glass-transition strain and crystallization. Repeated heating of films involves relaxation, with the 
films tending to restore their initial size. This feature is called "polymer memory" or thermal 
shrinkage. 

Shrink films can be made of many crystallizing thermoplasts, including low and high density 
polymers, polypropylene, mixed ethylene-polyvinyl chloride vinylacetate polymers, mixed 
vinylden chloride-vinyl chloride polymers (povyden), escaplen, etc. Their main features are 
shown in Table 1. 



Table 1 . Main features of shrink films 



Polymer 


Density, g/cc 


Shrinkage 
degree, % 


Shrinkage stress, 
mPa 


Shrinkage 
temperature, °C 


Welding 
temperature, °C 


LDPE 


0.92 


15-50 


0.3-3.5 


120-150 


150-200 


Radiation- 
modified LDPE 


0.92 


70-80 


1.0-3.5 


1 10-120 


170-230 


Polypropylene 


0.9 


70-80 


2.0-4.0 


150-230 


175-200 


Polyvinyl 
chloride 


1.4 


50-70 


1.0-2.0 


1 10-155 


135-175 


Povyden 


1.65 


30-60 


1.0-1.5 


95-140 


200-315 


Polystyrene 


1.05 


40-60 


0.7-4.0 


130-160 


120-150 


Escaplen 


1.1 


30-50 


1.0-2.5 


100-150 


180-250 



LDPE shrink films are most popular due to their good mechanical strength within temperature 
range of -50°C - +50°C. These are readily weldable, elastic, inert to most of packaged goods, and 
affordable. Polypropylene shrink films are more rigid and strong as compared to PE films. They 



are less susceptible to cracking when exposed to residual stresses, transparent, less permeable to 
vapor and various flavoring substances. In particular, povyden shrink' film is elastic, highly 
transparent, physiologically harmless, vapor- and gas-proof, resistant to oil, grease, and many 
other aggressive chemicals. 

Shrink films are also produced from radiation-modified polyethylene. The use of ionizing 
radiation in the production process provides for higher thermal stability, better shrinkage stress, 
and higher strength. 

Shrinkage degree (shrinkage ratio) and shrinkage stress are most important characteristics of 
shrink films. 

Shrinkage degree is a sample linear dimensions ratio before and after shrinkage. It is determined 
by the following formula: 

R sh = (lo-l)/l 0 * 100%, 

Where lo and / is the length of sample before and after shrinkage. 

As mentioned above, extension (orientation) strains of polymer molecular chains are fixed during 
shrink films production. When the filmed is heated to highly elastic state, these strains are 
released and make the film shrink by bringing molecular chains back to their initial state. In case 
shrinkage is prevented by applied force, the film-developed shrinkage effort can be measured. 

Shrinkage stress, as emerging when heating oriented material, is a shrinkage force - pre- 
shrinkage film sample cross-section ratio, which is measured in mPa. Shrinkage stress is 
dependant on film temperature and heating time. The lower is the heating temperature, the longer 
is the shrinkage, while shrinkage at high temperatures is quite fast. There are uniaxially- and 
biaxially-oriented films, all depending on lengthwise and crosswise shrinkage degree. Uniaxially- 
oriented films are basically shrinking unidirectionally, for example, by 50-70% lengthwise or by 
10-20% crosswise. Biaxially-oriented films are shrinking bidirectionally, at the same or various 
shrinkage degrees, for example, by 50-60% lengthwise and by 35-45% crosswise. 

Shrink films are made 20-250 \xm thick with ±20% limit deviation, all depending on production 
technology and customer requirements. They are available in rolls as sleeves, half-sleeves or 
cloth. In production, these can be modified with various special-purpose additives, such as 
corrosion inhibitors (protect metal articles from corrosion), light stabilisers (extend service life, if 
used outdoors), selective oxidizers and antioxidants (for higher durability of films), dying 
pigments, and other compounds (for example those preventing film adhesion to polymer 
packaged goods during shrinkage). 

Shrink film envelopes can contain single articles, grouped articles or package units, as well as 
transport bags or block packages, either palleted or not. To obtain large-sized cargo units from 
separate articles, packaged goods (boxes or bags) or parcels on a flat pallet or otherwise, a multi- 
level transport bag or block package shall be formed and fastened together by a tight bunching 
envelope made of shrink film. 

Such cargo packaging technology involves the following: 
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• Forming a multi-level transport bag (tied up whenever possible) on a flat pallet or 
otherwise. 

• Wrapping the bag so formed with shrink film. 

• Welding the shrink film edges and making a bunching envelope or making a case and 
putting it onto the transport bag. 

• Heating, shrinkage and cooling of bunching envelope. 

In terms of design, shrink film bunching envelopes can be made either as top opening envelopes 
or as closed cases, which fully cover the package. 

Top opening envelopes are made either of film substrate, as fed from two vertical rolls, with 
fragment edges spliced by two (on the front and rear sides of the bag) vertical joint welds (see 
Fig. la), or of a sleeve film fragment, which is fed from one roll and put onto the top of the bag 
(see Fig. lb). Film substrate is much higher than bag //, with its protruding edges tightened onto 
the formed bag during shrinkage, while covering 50-70% of its surface from the top. 

More particularly, a line that fastens the bags together by two vertical rolls-fed film substrate is 
normally mounted on the product manufacturing conveyor belt (for example, brick production) 
(see Fig. 2), and consists of parcel-making automatic machine 2 and shrinking device 3. When 
the line is working, palleted bricks-formed transport bags 9 are displaced by conveyor belt / at a 
given pitch, reach the conveyor belt-blocking film substrate, as fed from two vertical rolls 4, and 
are therefore covered by film on the front and side surfaces. 

Afterwards, thermal welding bars 5 and 6 are closed behind the stopped bag, then film-wrap the 
bag from its rear surface, and weld the splicing film substrate by a double vertical joint weld, 
with the film cut off between the welds. Welding bars then get back to their initial position 
leaving the bag film-wrapped along the perimeter and separated from film substrate, which is 
ready for the next bag. Afterwards, conveyor belt delivers the bag to shrinking device 3, which 
contains vertically displaced frame 7, with radiation heaters 8 located on its inner perimeter. 
While the frame 7 with working radiation heaters 8 moves downwards, the envelope is heating 
and tightening over the transport bag. After the frame reaches its bottom position, it rapidly 
moves upwards to its initial state, with the above procedure simultaneously repeated at two 
points, fixed transport bags 10 delivered to the warehouse by conveyor belt. 

Fig. 1. Cargo binding with shrink bunching envelopes: I - film substrate, 2 - sleeve film, 3 - flat 
pallet. 

Fig. 2. Transport bag binding with shrink bunching envelopes 



